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© Composite e taste m eric materai and p roc ass for making the 



same. 



© A method of prccucing 3 composite aiasbc ma- 
renal ecmcrtses sretcning an elastic wee to elon- 
gate it, for examcie, elongating a nenweven wee cf 
mercctewn eiastcmeric fibers, and bending the elon- 
gated wee rc at least one gatherable wee. sucr. as a 
scunoondec polyester fiber matenai, under eenci- 
tiens wnicn soften at ieast a poracn of the elastic 
web to form the bended composite weo of elasic 
material. The composite material is relaxed imme- 
diately 3ner the oencing to orevent me eiastic web 
from losing its ability to contract from the stretchec 
dimensions whicn it assumed dunng the bonding 
p^step. Such immediate relaxation cf the compesrte 
^material after me bonding steD resurts in the 9iasu0 
weo retaining its ability to contract so that, upon 
^ termination oi me elongating fcrca. me eiastic wee 
©contracts to form earners in me gatheracle wee. The 
bending may be effectuated by pattern emocssing 
5^ overiaid eiastic and gatheracle wees witt at ;east 
CSPcnicns cf the eiastc web heated to at least its 
^softening temceraiure. The resultant ccmccsrte elas- 
tic material rem crises a coherent elastic wee wntcrt 
Jj-is bonded to at least one coherent gatheraoie weo 
whereby the gatneraeie web is extensible and con- 
tnactibie with the elastic web uccn strstorting anc 



relaxing cf me compesrte material. 

i 
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COMPOSITE ELAS7CMEFUC MATERIAL AND PHCCSS rCR MAKING THE SAME 



BACKGROUND OF THE INVENTION 
Fteid cf the Invention 

The sresem irrverrccn is concerned with an 
eiasticiced rnatenai. a metr.cd of making the same 
and arccies mace therefrom. Mere parocuany. the 
present invention is ccncsmsc with a composite 
eiastic rnatenai ecmcrising at least sne elastic wee. 
such as a r.cnwcven web of e i astern en c nbers, 
bonded m cne or mere wees of gatheracie ma- 
teriai. such as cne or mere wees of a non woven, 
non-aiastic marenal. 



Description of the Related An 

Ccmocsrte fabrics comprising at :east cr.e lay- 
er of nenweven textile faerie mechanically securec 
to an etasbc 'aver are ton, For example, 'J.i. 
? zze ~ iii6,:SS discloses texcie laminate marsh- 
als ecmcrising an inner layer of eiascc marsnai. 
sue- as a pciyurethane foam cf a thicxress or 
about 0.025 incr.es. needle puncr.ee at 3 piurajm/ 
of lecaoens to a ncrrwoven texcie fabrrc .aver. :,ne 
neecla cunched suzerzzsec layers are then 
stretched within me eiasdc limits cf the eiascc :ayer 
to oermanentiv stretch the r.cnwcven oaenc "aver 
rnatenai needle punched thereto. When me elastic 
laver is ailcwed to reiax and return to sucsa.-aily 
its' ooncSon orior to oeing stretched, me r.cnwcven 
faer.c layer is stated to exnieit incrsasec ouik by 
virtue of me reiaxaben of rts permanently sratcnec 

fie era. _ 

U.S. Patent u.jr.og.552 disicoses a memcc or 
making an elastic matehai which incieces continu- 
ously forwarding reiativeiy eiastcmeric nbers anc 
eicrgataeie out reiativeiy non-elastic fibers onto a 
terming surface and dending at least some ot me 
titer crossings to form s coherent c!cm whicn is 
subsequently mechanicaily wcrkeo. as by scetcr.- 
ing, xiicwing which it is allowed :c reiax. .As de- 
scribed bv the patentee at column 3. iine tS et 
sec. me elastic mccuius cf the cicm is substantially 
recused after the sretcmng. resulting in tie oerma- 
nentiv stretched ncn-siasbc- nlaments relaxing anc 
locoing to increase the culk anc :mcrcve me ; eei cf 
the faorc (column 9. iir.es 9-1- and rrgure 2). 
Fcr*arcing cf me filaments to the : orming sufaee : s 
positively ccnrciled. whicn the oatentee (column 7 
iine tS et sec; contrasts to the use of air streams 
to convey the nbers as usee in meitbiowmg coera- 



tion. Bonding of the nlaments to form the coherent 
cloth may urifiss embossing patterns or smooth, 
heatea rcil nips, as set forth at column 9, line 44 at 
sec. 

5 U.S. Patent 2.21 6. 126 discloses a ccmocsrte 

fafchc ecmcrising a layer of an elastic or resilient 
rnatenai anc an overlaying layer of fabnc, for ex- 
amcie, a woven faerie. The elastic fabric may be a 
poiyurethane "cam or a nyicn wcven to impart 

to stretcnaciiity cr the like and. as s disclosed in the 
paragraon oncging columns 1 and 2 of the patent 
an adhesive may be applied in a predetermined 
pattern to me eiastic matehai which is then 
scretcned, anc wniie in a straicr.ee cr elongated 

ts state, me overiying fabnc is ocntactso therewith 
anc heic in pressure engagement for a rime suffi- 
cient to ensure adhesion of the two layers. When 
the seciied adhesive is dry. tension on the backing 
rnatenai is released causing the overiying non- 

» eiastic -'acne to earner in the areas outlined by the 
achesive. 

U.S. raters 2.387" discloses the manufac- 
ture :: a rasiiient seiiuicsic warding product at- 
tairec cy laminating pacer and a zreszreizr.ee 

ss pclyureth'ane roam material. An achesive is aopiiec 
in a Cesirec pattern as illustratec in the drawings 
anc r.e oaeer is laminated to either side of me 
crestretcr.ee ociyurethane foam matehai. The .ca- 
per layers may be wetted to recuce their resis- 

oo tares to being compressed by retract: cn of the 
cresretcr.ee rciyuremane foam after lam in aeon of 
me caeer layers thereto, thereby croviding a crec- 
ec effect as inustratec in Figures 3 anc - of me 
patent. 

as U.S. Patent 2.257,312 concerns a methed of. 

producing eiastic composite sheet materia^ and 
eiscicses mat a retleuiated. ntrzus web 'crm.ee of 
an eiastcmeric rnatenai such as rubber, including 
butaciene-so.Tene ccoclymers. may be utilized as 

40 me eiasbc cly sf a composite material, as dis- 
closed at cciumn 3, lines 1 £-24. At column 5, lines 
^S. me catsnt eiscicses. with reference to ~g- 
ure 7 cf me drawings, that a relaxed sheet matehai 
piy may have a fibrous web cf elastcmenc material 
of smaller area than the sheet rnatenai sretcr.ee so 
as :c conform it r, area tc the area of me sr.eet 
material anc me siies be r ceo together at soacad 
points cr areas. Upon allowing me fibrous 
eiastcmeric :fy :c reiax. the composite joey is 

so statsc to assume the structure 3 r.cwn. In .—gure 7, 
wnicn is rescrced at column 5. line 15 et sec. as 
snowing i circus weo cf eiastcmeric material 50 
cenced at scaced areas sr lines 35 to a civ 55 cf a 
creceb cr corrugated :!exible sheet rnatenai. whicn 
* may ce carer or a synthetic resin material. The 
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struct of tne patented invention are stated to 
be earocuiam weil sutea for tne manurczure of 
founcaricn garments, battling garments, eiastic 
stocwngs. anxie craces. certs, garters, pluses and 
the like. 

U.S. Patent 4.-^6.-^20 cisdcses hycrauiicaily 
entangled scuniacsc 3cncs and a method of mak- 
ing -wn wnicn induces '.see the Example, a col- 
umn 3) drawing a ectenoajly alastcmenc 5ber, and 
allowing it to relax -«tween the craw anc wind-up 
steps. 



SUMMARY 2F "r.E iNVENT.CN 

i n acccrcarC2 wr m t!8 present irrventicn there 
is provided a rnetr.oe of producing i composite 
elastic matenai ocrr.cn sing at ieast one gameracie 
wee fenced to at :east one elastic wee. tne m.eth- 
od ecmensing fai tensioning an elastic wee (wnicn 
may ecmonse a tibreus wee sucn as a .Tcnwcven 
weo cf eiastornenc fibers, e.g.. rnerthiewn 
aiastcmeric nbers) to aicngate it (b) Poncing the 
elongated eiasce wee to at east one gatnerarie 
weo uncer ecnciccns whicn soften at east weens 
of me e.as^c *ec to form a ecnoed ecmccsite 
wee; and (c: relaxing the ecmccsrte weo imme- 
diately after Oe ccrcing step wnerecy the gamera- 
ble wee is eatr.erec to fcrm tie ecmocsrtB eiasoc 
mater.ai. Other ascects of me invention provice : cr 
maintaining the rTcrcus elastic in a strercr.ed 
ccocrocn eunnc ocr.cing. at an eicngation of at 
least accut 25 eercsm. creferaeiy accut 25 percent 
to ever 500 percent, or axamcie, aocut 25 percent 
to 550 cercent gicngaticn curing tne bending. 

in ancmer ascect of me present Invention, the 
memoc ncicces ocr.cing the eicngated elastic weo 
to the gameracie wee oy ove raying ne elastic anc 
gameracie wees arc acc:ymg ^eat anc pressure to 
the cvenaic wees. : cr axamcie. by nesting cencing 
sites on the aiasic wee :c a temcerature cf rrcm at 
least about 55 8 C :c accut tSO'C, preferaciy m;m 
at least accut 7C«C to accut SO'C. 

In accordance with me present invention there 
is aisc crcvicec an giase'e —mccsite materiaJ com- 
prising an elastic weo bended to at least one 
gameracie wee wrier. Is extensible and ocntrarecie 
with the elastic web jecn stretching anc relaxing of 
the ccrr.ccsite rr.atenai. the aiasce ocmpesite ma- 
terial eeing mace oy a metr.ee as eeschbed abeve. 

In accordance* witn anctner ascect of the 
present inventor., tne aiasco wee is zcr.cec to me 
n amerarie wee at a cluraiity of spaeec-acart loca- 
tions in a recsatir.g oattem and me ;ameracie *ec 
is garnered oetweer tne zcr.cec 'cccocns. 



Other asoecs of the irtventicn provide that the 
elastic weo may comprise a norrwoven weo of 
eiastornenc flbers. preferabiy atastornenc micrc- 
fibers, sucn as, for example, an eiastornenc non- 

5 woven weo of meithtown eiastornenc fibers cr an 
eiastornenc nim. 

Other asoects of the invermon indude one or 
more of the following in any cemoinatjen: the 
eiastornenc fibers. preferaoly mertbiewn 

ro eiasTcrnenc fibers, may be formed from materiaJ 
seiecteo from the group including (I) A-3-A' btocx 
ccoofymers wnerein A and A f may be me same or 
different encfclocxs and eacn is a thermoplastic 
polymer encclocx or segment wnicn contains a 

75 styrenic moiety such as polystyrene cr polystyrene 
hemotogs.. and 3 is an aiastcmeric polymer mid- 
blccx or segment e.g.. a micbiccx selected .Vom 
the crcuo inducing poiy (emyiene-bur/iene), 
pciyisccrene and poiycutadiene. wrth pciy- 

20 {emyiene-cutyiene} being preferred and (ii) blends 
of one or .Ticre poiycienns wrth the A-5-A* oiccx 
ccccrymers of Ci) where 3 is a poiyiemyiene- 
buryiene) .TitcbKxrx; eacn of the A and A' anc- 
Olocxs may oe 3electsc from the grcuD ccnsiscng 

25 of pciysryrene anc pciystyrene hcmolcgs. e.g., 
pcly(aicna methyisr/rene), and where tr.e 
eiastornenc nbers are formed from a blenc of one 
cr mere cciyclenns wrth an A-5-A* oiccx copolymer 
wnere 3 is a poiytethyiene-buryiene) midbiocx. o^e 

so ooiyoerln -s selectee from one or mere of poiyetn- 
yteoe, pcryprccyiene, ociytxrtene, emyiene copcy- 
merc, prccyiene ooocjymers and but ere 
ccccrymers: the a taste m en c film and the 
eiastornenc nbers wnicn form the eiastornenc -on- 
es woven weo. e.g., the meiifciown microfibers, are 
ccmccsed. of at 'east :0 percent, fcr examcie at 
least 20 oercent more soechtcaily at 'east 20 per- 
cent, a.g.. from accut 10 pencsrn S3 30 percent oy 
weigm. of the aforesaid A-c-A' blccx ccooiymers 

40 and oreater O^an 0 percent by weight, e.g.. from 
about 90 peroent to about 10 peroent by weigm. of 
the poiyclenn: tne elastic web. e.g., a fibrous alas- 
tic weo. is boncac to the gamerabie weo at a 
plurality of :cacec-acart '.ecatiens in a receaong 

*5 pattern anc Tie gameraoie weD is gathered be- 
tween the oencee 'ocatens; the elastic web prefer- 
ably has a ; cw basis weight of from about 5 to 
accut 300. ore ferae :y Tom about 5 to about 200. 
grams per scuare meter (gm/m^, fcr exampie, frcm 

so accut 3 to about tCO grams oer sc^e meter, 
aitrtcugn its oass weigm can be -*nuch higner Oe 
gatheraeie -*eb is a n on woven, ncn-eiastic materia;, 
preferaciy one. ccmccsed of fibers formed from 
matsnais setectec mom the orcco inciccing cciyes- 

55 ter S'cers, 3.g.. ociyiemyiene tereontnaiate) fibers. 
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pciyolenn fibers, oolyam.ce Sbere. e-S- ny.cn 5- 
£i cellulose nbers. a*. cottiers, and ma- 
tures thereof. Altemsnveiy. *e gffiheraole weo may 
be any suitable woven fabric. 

in' one asDect at ire invention, the ccmocstbcn 
of the A-o-A' ociymer used is such that the sum of 
the molecular weicht of A with the molecular we.cnt 
of A' is from accut 14 to 31 cerrant {from about 14 
to 29 cercsnt when 3 is poiy(ethyiene-auryiene)) of 
the moiecuiar weigm of the A-S-A 1 block 
cccciymer. 

' ether ascectr of the inventicn are describee in 
the description of preferred amccdimerns. 

3RIE= DESCr.IFuCN Or THE DRAWINGS 

i^gure 1 is a schematic view in sievaticn 
iilustradnc =ne mods of carving out- the .r.ethcd cf. 
the present invention: 

Figure 2 is a schematic plan view wrth parts 
broken away of one emccciment of a ccmccsiie 
eiastic matenaJ in acrcrcar.es with *e present :n- 
venticn, shown in a stretched ccnciticn: and 

Figure 2A is a section view aicng :ine A-A ot 
figure 2. bur with me ccmccsite eiastic mazeriaMn 
a relaxed condition relative :c its ccncmcn :n .-:g- 
ure 2. 



DESCnlFnCN CF 
MENT3 



Tne ccmccsite eiasco matehais cf me inven- 
ticn generally ccir.ense at '.east one- layer or web of 
elastic matenai bencee :o one or mere omer layers 
cf gatheracie material. me eiastic wee cemg mair.- 
rainec in a stretcr.ed ecncrccn within its eiascc 
range curing me sending steo so mat uccn con- 
tracting or recovering after reiease of me stretch- 
ing. La., elongating, tension force, the layer or 
lavers :o which it is zckcsg will gamer or cucxer. 
Tne resultant ccmccsite material is itself eiastic, 
any of its ncn-lasbc layers being able to move 
with me stretching of me elastic iayer by reason or 
the piav or give crovided by me gamers formed, 
ucon relaxation of me stretched aiastic web. in me 
ncn-eiastic lavers to which me ncn-elasec wee or 
wees are boncec. Composite maiar.ais macs in 
accordance with me invermon have shown remark- 
atiy good uniformity, hanC. buik, strength and eias- 
tic crocerties. 

A wide variety of matehais may be empcyed 
as me elastic wee. As used herein and in the 
dzirr.s. me :srms 'eiastic" and 'eiastcmehc" have 
their usual orcac meanings. However, for ourpeses 
of this inventicn -eiascc' may be conveniently 
defined as foilcws. A material is elastic if it is 



stretchaoie to an etcngaticn of at least about 25 
percent of its retaxea length, i.e-, can be stretcr.ed 
to at 'east about one and one-quarter times its 
reiaxec length, and upon release of the stretcning 
5 force will recover at '.east about 40 percent of the 
elongation, i.e.. will in the case of 25% elongation, 
contract :o an elongation of not more than about 15 
percent. For example, a 100 centimeter !engm of 
material will, under the foregoing definition, be 
to deemed to be elastic if it can be stretched to a 
length of at 'east acout .25 os no meters and if. 
upon reiease of the stretching force, it contracts. :n 
the case of being stretched to 125 cm, to a iength 
of no: more man acout 115 centimeters. Of course, 
75 many eiastic matehais usee in the practice of ohe 
invention can oe stretched to elongations consider- 
ably in excess of 25 percent of their relaxed iength. 
and many, uocn reiease of the stretching 'once, will 
recover :c -their original relaxed length or very oicse 
20 thereto. .At least for seme purposes of me present 
invenbon. eiastic materials which jpon reiease -of 
the stretcr.ing force recover all or neariy all of their 
elongation are zreiarrsc. Eastic wees suitable :'or 
use in me inventicn incuee bom eiastic films and 
25 nenweven fibrous eiascc wees such as. :cr exam- 
pie, meitcicwn eiaotomeric ncrcus wees, suon n- 
brcus wees usually oomcrise "microrlcers", which 
term, as jsea herein anc in me claims, means and 
inc:ucss riders of a ciameter net greater than about 
oo 1C0 microns, e.g.. fibers of from about 1 to 5G 
microns in diameter, such as these which may be 
ceczmec bv me meite: owing and spun bending pro- 
cesses, in fact, nenweven wees of mehbiewn 
mi ore fibers constitute a preferred embodiment 
os thereof. As usee herein and in the claims, 
"mert±:cwrr microftbers refer :o small diameter 
fibers, -jsuaiiy of a diameter net greater man about 
ICO microns, made oy extruding a mcften thermo- 
plastic material as mciten threacs through a oiurai- 
*c ity of onf t oas intc a high velocity gas (e.g.. air) 
stream, wnicn entrains me exmudec threads at meir 
pctnt :f emercsnce from the orifices and attenu- 
ates me threads of mciten thermoplastic matenai to 
reduce the ciameter msrecf, the gas stream-dome 
us fibers men being oeccsited upon a collecting 
screen to form a coherent web of randomly cis- 
pered fibers. Such a process is disclosed, tor ex- 
amo:e. in U.S. Patent 3.349.241. issued November 
IS, 1ST- :c F.ccen F.. Eurin et ai, me ciscicsure of 
sc this patem is heresy inocrccratec by reference 
herein. 

The fibrous eiastic web may also remense a 
oomoosite materia! in chat it .may oe oompnseo of 
two :r more :nc:v:duat coherent webs or it may 
55 cc mo rise one or more webs ir.tiivicuaily oompnsed 
cf e mixture of eiastic anc ncn-elascc fibers. .As an 
examcie of the attsr r/ce of eiastic web, reference 
is mace to the aforementioned U.S. Patent 
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4.209.533 in whicn etastcmenc and non- 
stoomenc Sbers ana ^ngied^m J single 
coherent web of randomly oispersed fibers. An- 
ctner examcie of sucr, a composite weo wcuid be 
one made by a tecnnique such as dacicsed in U.S. 
Patent 4.100.324 issued July tl. 1978 to FIicr.ard 
A. Anderson et at. and assigned to the assignee of 
this acoiicaticn. Thai patent bisdoses a nonwoven 
material ccmcrised of a mature of mertblown ther- 
moplastic and other fibers which are commned :n 
tne gas stream in whicn the mettfitown ibers are 
bcme so that an intimate amangled cc-mingiing of 
thermcclastic meifcicwn Sbers and other fibers, 
e.g.. wood puio or stacie Sbers. occurs oner to 
collection of tne fibers upon a collecting device to 
form a coherent web of randomly dispersec Sbers. 
-The disclosure of U.S. Patent 4,^00,224 is a:sc 
incorporated by reference herein. 
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A useful matenal for making the elastomenc 
fibers of the fibrous etasnc weo of the .present 
invention, for example, for forming mettbtown 
eiastomeric fibers which can be collected to form 
an eiastomeric fibrous nonwoven weo which can be 
utilized in practicing the present invention, are 
btodc copolymers having the general formula A-S- 
A' where A and A' are each a thermoplastic poly- 
mer encbtocx which contains a styrenic moiety 
such as a poiy (vinyl arene) and where 3 is an 
eiastomeric ooiymer midbiocx such as a conju- 
gatec ciene or a lower aikene polymer. 

As used herein the term 'styrenic moiety" 
means a mcnomehc unrt represented by the for- 
mula; 



! J 
C 
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Preferred matehais 'or forming the aiastcrnehc 
fibrous nonwoven weo are ones in which the A and 
A* andbiocxs are selected from the orcuo inducing 
polystyrene and ociysr/rene hcmctogs sucr. as 
pcly(aJcha methyistyrene) and the 3 rmcbtocx :s 
either poiybutaciene, poiytsccrene or pcly - 
(ethytene-curyiene). Maienais of general type 
are oisctcsec in U.S. Patents 4.233.. <£. to H. A. 
Pieniax, 4,322.534 to Des Marais and 4.2£=.425 to 



Jones. Similar materials are discicsec in U.S. Pat- 
ent 4,-ti 8,: 22, issueo November 29. 1922 to WH- 
iiam L Bunnelie whicn describes A-S-A biocx 
ccpciymers raving styremc endbiccxs A and amor- 
phous intermediate blocxs H. Commercially avaii- 
acle A-B-A' biocx ccpciymers having a saturated or 
esserrtiaily sarurateo poiy (etnylene-cur/iene) mid- 
blocx or segment 3 represented by the formula: 




, where x, y and n are positive integers, anc 
poiysryrene A arc A' andbiocxs representee by the 
formula: 

50 



55 
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, wnere a is a ccsnive integer wraen may ce *e 
same or different tsr A and A', are sometimes 
referee to as 3-S5-3 (pc:ysr/rene/coiy(ethyiene- 
buT/ieneVcoivsryrene) bice* copolymers, are avai- 
acie -T.cer the tracemarx KHATCN G. for example, 
KHATCN G 1650, KHATCN G 1652 and KHATCN 
GX -6H7 rrcmShei! Chemical Company. KHA.CN 
rubber materials are described in detail in a num- 
ber 3f Shell Chemical Company pufciiccbens in- 
ducing one cesicnated SC: 1S8-S3. 7/33 5M. 
KHATCN G 1650 -"nrer has a weight ratio of 



pcivsr/rene A and A' encb:ccks to poly (ethy ten e- 
but^ene) 3 midbiccxs of 23:72: for KHATCN 2 



1552 rubber the weight ratio is 29:71 ar.o -or 
KRATCN GX 1657 tne weignt rare is ^:S6. rcr 
examcie, with rescect to the KHATCN GX 1557 the 
sum of me molecular weignt of A with, the molecu- 
lar weigh: of A' is U pereem of the_ mciecuiar 
weigh: of the A-S-A' oiccx oopoiymer. i nese eiccx 
cccciymers are net oeiieved to center, p^aer 
oils arthcugh they are commercially avaiiao.e m 
ccmccuncec form. Tne G -650 anc G 1S52 olecx 
ccccvimers are avaiiaoie in orjmo rcrm ar.o nave a 
scecmc gravity of 0.91 and a Shore A bareness ot 
75. The GX 1657 biccx rccciymer Is avaiiaoie :n 



form, has a soecinc gravity of O.SO and a 
A Hardness of 55. KHATCN G materials 
have been found to be satisfactory : cr mertt lowing 
in essentiaJly pure form at high extrusion tempera- 
tures of at ieast about 2S0 degrees Cantigrace and 
to be satisfactory for meifcicwing at such hign 
temperatures and at even lower temperatures if 
blended with pciyciefin materials which recuse the 
viscosity of the blend as compared to the viscosity 
of the pure KHATCN G. Tne A-S-A' blocx 
cccciymers may be extruded or otherwise termed 
to 



prccuce 

eiastcmeric films and eiastcmeric Mbsrs, mere par- 
ti oui any, eiastcmeric rnicrcftbers as by mertticw- 
ing. 7-9 S-E5-G thermcciastic biccx oocciymer 
material orcvices a material which, even wnen ccn- 
taining a rather high content cf cciycierln material, 
provicss satisfactory elastic and strength prcper- 



Cther eiastcmeric resins which may be 
to form the eiastcmeric web of the 
Son are A-S-A* bicoK cccciymers where 
are polystyrene 
5 is a cciyc: 
renewing rcrmuia: 



inven- 
A and A 1 
dennec above, and 
by the 



-r-Os — CM » CM — Os • 



, where n is a positive integer. This matenai .s 
sometimes raianec :o as a 3-5-3 biccx oocciymer 
and is avaiiaoie mem Sheil Chemical Comcany 
under me trace designation KHATCN 3; : cr axam- 
pie KHATCN D'HCI. KHATCN C 1102 anc 
KHATCN 3 tile. According to the Sheil Chemicai 
Comcany pubiiccccrs noted above, KHATCN C 
- -.01 rubber has a weicnt ratio of pciysr/rene A 
arc A' Vncbiccks to me\ciybutaciene S midbiccx 
of 21:59; : er KHATCN 2 tlC2 rubber the weight 
ratio Is 2S:~2: for KHATCN 3 tllS ruccer :t is 
21:79. =cr examcie. with, resecect to :he KHATCN 
D 1 1 15 materia! the sum of tne mciecuiar weignt ct 
A -vitM the mciecuiar weicnt of A" is 21_ cercent of 
the mciecuiar weicnt of the A-5-A' block 



cccciymer. These block occoiymers are 
45 as corcus cellets. have a scecific gravity c: 0.94 

and a Shore A Hardness of 71 for the D :i0i arc 

C 1102 eiccx cccciymers and 55 s or the D 1115 

eiccx cccciyrr.er. 

Another S-5-S block cccciyrr.er material is 
c n commercially avaiiaoie ur.ee r the trace cesigr.aticn 



Sclcrer.e -13 from me Fhiilics Petroieum Com- 
pany. 

Yet omer ' eiastcmeric resir.s which may be 
utilized :o form the eiastcmeric wee of the present 
invention are A-S-A' block cccciymers where A 
and A' are pciysr/rene endbtccks. as canned 
above, and = is a cciyisccrene micbicc!< where the 
micbiccx is recresented by the formuia: 



5 
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. where n is a positive integer. These biocx 
cccciymers are scmetrnes rererrec to as S-4-S 
biocx ecDCiyrr.ers ana ire aisc avajiacie from the 
Shell Chemical Ccmcany under the race cesgna- 
fen KF-A7CN 3, <or example. KPATCN 0 1107. 
KRA7CN 3 1111, KRA7CN D H12 and ;<RA7CN 
D 1117. Tne KRA73N 3 1107. 3 1111. 3 m2 and 
D 1117 eiocx ccociymers have rescecove weignt 
rsocs of polystyrene A and A' ancciccxs to. tne 3 
micb*ocx of 14:36 (D 11C7J; 21:79 (Dim); H:S6 - 
(D 11 12? and 17:S3 (Dill 7). For example, with 
resceci » the Kratcn 0 1117. the sum of the 
mciacuar weign: of A with the maecuiar we.gnt cf 
A* is 17 oercs-m cf the mciecuiar weign of A-3-A' 
btocx ccccivmer. The Dim grace is avanacie as 
a xrcta peilet having a specific gravity cf 0.33 
and 3 Shcre A Harcness cf 52. The D 1107. D 
1112 anc 3 1117 blccx ccrxjiymers are svanacse 
as p^e.iets wing ccecific gravrces of 0.32 anc 
Shcre A Harems cf 37 for D 1107. 0* :cr 3 1112 
anc 22 foe 3 '117. Generally, the S-cr-S r.enmo- 
piarbc hiccx cccciymers are easier to faencate into 
fibers anc micofibers than the S--3 anc 3-5-3 
types anc. aceercir.giy, are preferrec. 

Ctr.er axempiary atastcmenc maxenais rr use 
in «crrr.atcn of ncrcus nenweven aiasoc *ecs or 
films !n me cracbee cf the inventor, inciuce polyes- 
ter wasxmeric materials such as. fcr axamcie, 
these avanacie jncer the race designation Hyrrsi 
from E. L Duron: 3e Nemours S 'Co.. pciyuretr.ane 
oiasrernene matenais sucn as. tar axamcw. these 
avajiac* under the tracsmarx =5 ! ANE from B. r. 
Gccchcr. i Co. and pciyarnice alastcmenc maten- 
ais rucr. as, for axamcse. these avaiiacia -jncer the 
tracemarx P55AX rem me Riisan Ccmcarry. Gen- 
eraiiy. any suitable " aiastcmenc fiber Arming resins 
or blencs combining the same may oe jsuzsd ; cr 
the .^nweven wees of aiartcmer.c fibers cf the 
invemtcn arc any surtac.e aiastcmenc fsln? forming 
resins or 3ier.es containing the same may be uti- 
lirec fcr the eiastcmeric films of me invention. 

The aiastcmenc fiber or film forming resin 
usac ir. che ^venter, may assertaiiy consist cf an 
eiartomenc S-E3-3 chermcciasoc resin wr.icr. typi- 
caily may ccmam piasticprsrs. pigments, arracx- 
icams anc cmer ccnventicnaily empicyec acci- 



tives. Further, as 



discussed aecve. tne 



b4ocx cccoiymers may ce dienced with ociycienns. 
e.g.. pciyethyiene ane'er pciycrecyier.e. The 
pcryolenns wrier is uojiced in dienclng me S-c=-3 
btecx ccociymers must ce one writer, wnen ciend- 
ec witr. r.e S-EH-S ciccx cccciymar anc sucjectec 
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to an acorcoriaxe combination of aravated pressure 
ana aievated temperature conditions is axtrucaole 
in ciencea form wrth the biocx ocoorymer. In par- 
ticular, preferred poiyoiefin matenais incrude pciy- 
ethywne. cciyprcpyiene ana poiycutene, inciucing 
smyiene ccoorymers. prcpyiene cccoiymers and 
buTene coocrymers. Slencs of twe or mere of me 
poiycjenns may be utilized. A parbculariy creferr-xj 
pciyethyiene may be octained from U.S.!. Chemicai 
Company -jncer the trade designation Parrcrnene 
NaaOl. (Also .referred to as PS NaoOl or NaoOI.) A 
particuiany preferrec pciyprccyiene may be oc- 
tainec from the Hi mem 'C^rporaocn uncer the race 
desigr.aocn ?0373. Characteristics of the U.S.i. 
Chemicai eery ethylene are given betow in connec- 
tion wrm me tast runs summarized in me Tactes. 

Tycical cnaracraristcs of the Hi merit =C-97^ 
polyprocyiene. as ststed oy Him cm. .*«ciuce a den- 
sity of ice lit 0.SOO grams per cubic oerrometer 
m&arurec :n acccrcance with ASTM 3 ■ s2 anc a 
mert^cw rate cc^ined in acccrcanca wrth ASTM 3 
I22fi. Ccncrtcn L of aJbcut 25 grams .per ten (10) 
minutes. Other oharactehstcc of the PC-973 are a 
tensiie. rtrangm of accut 4,300 ecu res per square 
incn (psi) measured in acccrcanee wnh ASTM 
3€28; a 3ex mccuius of acout 122.000 psi mea- 
sured in 3ccorcanca with ASTM 3 7S0.3 and a 
Rccxweil iiarcness. R scaie. of accut 33 measured 
in acccrcarcs with ASTM 3 7c£A The PC -572 is 
beiievec to nave a r.umcer average mciecuiar 
weign: (Mn) of accut 40,100, a wetgm average 
mctec'jlar weight (Mw) of accut 172.XO and 3 Z 
averaga wgm (Moj of abcut 57-i.COO. The ociy- 
Ciscersrry cf ma PC-373 (Mw/Mn) is accut ±22. 

Whemer the aiasbc weo oomenses an aiasdo 
film (sucn as a biewn or cast MlmJ or a Sbrcus 
alasdc wee isucr. as, 'or axampie. a nenweven weo 
of merttiewn Mbers. or a web of meitbiown fibers 
containing cmer fibers or panculates whicr. were 
inccrcerated into me web during .ts ronmaocr. by, 
fcr 9xamc:e. -jaiizsren cf me :eacrings oisciosed 
in U.S. catem 4,:C0.22A. discussed acove. or a 
woven :r <nroec aiasoc ^eoi, ; t snouid rave suffi- 
cient eiasccrr/ and ce ocrcacie a me garheracie 
wees :f me ccmccsite structure of me -nverrccn 
whh suffc:ea strancrm oc form a composite ma- 
te nai ^mcn may be stretcned anc raiaxec to cre- 
vice me desired degrae of eiasdom/. Aimougn 
some cf me ai arte mere materais. sucr as mcse 
mace from KFATCN resins, ara somewr.st tacxy, 
mey rjo .-set generally axr.ibit a satsfactoniy ^tgn 
oegrae :f achesicn :o many materais. parccuiany 
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when Md in an elcngated ccnotcn write oemg 
bended to me ether web or wees * 
matenai. Acccrcincry, hear or aher ^ 
venticnai bonding Uniques snouid prBTBraD^be 
oriiizsd -.hen such marenais are * oe utfi^m 
pracocng the oresent invention, ft will be acpre- 
datec that the" degree of elasticity is one or the 
imccrearrt ccnsiceratcns in forming aiascc ecrnpes- 
its faencs such as these of the present ;nventicn. 
oarceuiarry wnen such ecmccsite maxenais are to 
be utilized in garments which are cesignec to con- 
form *c ms occy er the wearer. For example. :n u.e 
manufacture cf ■ dieccsebie ciacers a degree of 
elasticity of the ; abrc will assist in ccnronming :> to 
the occy contours at the wearer, runner, it :s often 
desirec that the cempesrie material should- have a 
scft nand and faei so it is therefore cesiracie :n 
some cases that the bending of me elastic wee to 
the ether wee or wees of the laminate oe done 
without the -revision of an achesivejvnicr, wcutd 
tend to make the resuitant marshal stiff. 

Because the elastic web may be bencee to a 
ncn-eiastic material, by which is meant generally 
anv suitable material which ^acks me cr.aractens- 
tics of an eiascc as denned above, the .-wri-nasac 
material tencs to have a iimicng enec: on the 
dec— of stretcr. anc recover/ of the eiasoc wee. 
For examcle. if the elasbc web is stretcr.ee to an 
el 0 rr^ cn of tCO cercent. i.e.. to twice .is reiaxec 
length and then bendec to a non-Jasbc web sucn oc 
as * r.cnwcven sdvesenn fiber wee, upen reiease 
cf the streicming force acton on *e composite 
wee, che non-elastic weo -ends to prevent me eias- 
oc *ec from retracting fully tc its onginai .engm. 
Tn:s recuires that t^e eiastc limit of. me fiasco wee zs 
be greater than tne cesirec minimum alascc im* 
of ~e ecmccsite material, rcr axamcie, if it is 
c~ir~- ^ orecare a ecmccsite marenai smetcnaeie 
to ICQ percent aicngabon, a 100 cm length sf 
elasto «ec mav be strstcr.ee to a ienco 
examcie, 220 cm 0 20 percent eicngatrcm anc 
her.csT'aT scac-d-aeart lecatiens to a 220 err. 
!en— of rcn-eiastic matenai. i ne bended compos- 
ite "elastic material is then ailcwec to reiax anc 
even if r.e eiascc '*ec is oacabie of recovenng re 
its crimnai 1C0 cm '.en cm. the ncn-eiascc wee 
benc-c thereto wiil inhibit full recovery and the 
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ecmccsite may reiax to 



a 'snc 



say, t:0 cm. 

p. JC > srs - r gathers -.viil form in the catr.eraele wee 
ber^een the bond points. The resulting 110 err. 
lencm of ecmccsite material is stretcr.aeie :c Its 
220 "em ' iercth tc prcvice a 1C0 oeroant eicn- 
gataeie ecmccsite materiai. Tne enginai length e: 
me .non-mastic wee iimits, in this nypcmeccai ex- 
amcie. the sreamaeie eicrcsticr of he ecmccsite 
meter zi because the r.cn-eiastrc web wcu:c act 2S 



so 



a "sco" to prevent further or excessive stretching 
of the eiastic web under the effect of streTcr.ing 
forces whicn are iess than the failure strength of 
the non-elastic gathered web. 

Tne elastic web may be bonded to the gathera- 
bte weo oy any suitable means, such as, for exam- 
ple, thermal bonding or ultrasonic welding, whicn 
win soften at least pert: ens of at '.east one of the 
webs, usually the elastic web, because the 
aiastnrnenc matenals used fcr forming the elastic 
web have a iower softening point than many cf the 
materials ecmmcniy employed to xrm the -ath ena- 
ble webs. Tnus, effectuating the ooncing by ace ly- 
ing, heat and pressure to the overiaic elastic and 
gatheracie webs will scften at least pertiens of me 
elastic weo by heating these pertiens (cr the entire 
aJastic wee) to at ieast its softening temperature 
and aeciving sufficient pressure to form a reason- 
ably' strong end permanent bene between the re- 
sciicif.ee scftenec portions of the elastic wee and 
the gatheracie wee. One cirri curry with sucn bend- 
ing zi nims or nenweven eiastcmeric wees :s mat 
the low easis we-.cnt of such webs rencers mem 
suseec-'zie to : cs;nc :heir aciiiW tc ecntrac: to their 
prevensicnec. that "is prestretcnec. cimersicns if 
they are suciectac. even briefiy, to "oeing heated 
while nretcr.ee and ailcwec to tool in the stretcnec 
eonciticn. Such ciff.curties should net be encoun- 
tered in eeaiing with heavy 'oasis weight webs such 
as eiasbc foam matenais usee fcr carpet baexing 
anc he ike wnicr. sncuid ce abie to sustain such 
heanng anc ccciirg, at '.east at iocaiizec pereens or 
on T,e surface thereof, while 'oeing maintained un- 
cer tension for at '.east a brief pence of time 
wrthcu: thereafter losing their abiirty to ecrrtract to 
their eretens-.cnee, that is prestretcned. eimen- 
siens. However, me elastic rlims and eiastcmeric 
nenweven wees or eiastcmeric fibers of the present 
inven-icr. have exremeiy low oasis weights as 
ccrr.carec to high basis weight, heavier elastic ma- 
terials, such as poiyursthane "cams, whicn are con- 
ventionally sretcned and benced to gathierable 
webs. Fcr exam.cie. the cw basis weicnt eiastic 
webs or eiasrlc nims cf the present inventicn may 
have a easis weich: rancinc from abcut 5 grams 
per scuare meter"tc about 200 grams .oer scuara 
xeter, oreferabiy from abcut S grams per scuare 
mete/ tc aecut 200 crams per scuare meter, fcr 
examcle, mem accut 5 crcms eer scuare meter to 
abcut tCO grams zer scjare merer. Acccrcingiy, 
r.s exreme mir.ness. that :s 'cw basis weight, of 
the 3iast:c nenweven wees wnicn may be used :n 
certain emecciments zi the invenucn wouid accear 
to ereciuce sucjec-ing mem :c such convenbcnal 
heacne anc stretcr inc technicuss 'cecause such 
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c*act :o the:r crest: = ten ec dim ens: 
ehe streterec eenciticr. .^czzrzir. 



ens if ecoied in 
:iv, less cf me 



8 



15 



0 217 322 



16 



ability of me elastic weo to ocmrac: to its 
prestrenmed dimensions would mean mat the 
gameraoie wees would not oe garnered aocn re- 
lease of the tensioning, stretcr.ing force on the 
ccmccsrre wed. Thus, me tsmocsfte weo wouxi 
net cesses nondestructive elasticity since any ag- 
nfficant stretching of the ccmocsrie weo wou>d re- 
sort in the gstheraole wees oeing torn- or ruowad. 

in soite of mis accarem orcbiem. a csnnct 
advantage of the present invention is the ability to 
asain tne elastic characterises in tne composite 
weo by bonding a Sow oasis weight elastic wee to a 
gamerasie matenai. such as a ncn-wasoc matenai, 
wnicn may be of greater tensiie strength man the 
elastic wed, by immediately relaxing me composite 
after me bending stec. immediate relaxation of me 
ccmccsrie ana mus me elastic web after me bond- 
ing steo ailcws me eiasoc wee to contract and men 
coot wniie reiaxsc. enaciing .1 X garter me. 
gatheracle weo so mat me ocmpcsne weo pos- 
sesses elastic prccerdes without ructunng me 
gameracie wees because me osr.eracka wees are 
aofe x extenc and retract wrtr me gtastic wee as a 
resurt of me presence of me gathers. .As usee 
herein and in me ciaims. 'immediately' relaxing 
the etcngated composite means relaxing 1 oercre 
me elastic weo -emains In ris eiongatec ccncrccn 
for a cenoc cf dme sucr mat * oses its acuity to 
recover at 'east acout JO cercent of its eicngaticn. 
as described accve :n denning tne term "elastic." 
The tensiie strergm of me rushed composite wee 
is n most oases iarceiy cetermined by me 'jsuaily 
stronger .ncn-aiastic gatheracle web wnicn also 
serves, as zescr.ted etsewnere nerein. as a *stco" 
to imrt tne degree of eicngaccn sttanacle oy me 
ccmccsite wee wrtneut *uctunng of tne gatr.eracle 
wee. .Saturallv, me eiastic wee must be sufficenrJy 
strcrg -c enacie it to earner me gatheraete wee or 
wees to wnicn it is bencee and. generally, me 
sorter me catneraeie wee cr wees are. me stronger 
must oe me recovering tores of me eiastic wee or 
wees oonced meretc. As -sec herein anc in me 
claims, a "gamerscie* wee is one wnicn can be 
gartered into pleats, locos or me Txe by oenrrac* 
ticn of me elastic weo or wees benoec to St 
Afthcugn lew basis weignt eiastic wees are pre- 
ferred 'argsiy tor economic reasons, oamcuiariy fcr 
use : .n disposable articies. me elastic wees -nay 
have' oasis weignts ocnsiceraeiy higner than 200 
gnvm\ fcr examoie. jc to ascut 750 ;m/m- or 
even higner. 

Cne or mere elastic wees .-nay be hesvocr.cec • 
tc ore or mere gameracie wees, *cr example, ncn- 
eiastic wees, by me acciicccen of ieat and pres- 
sure and m:s may oe effectuated by passing me 
cver.aic elastic one :~er-cie *ecs. wrm T.e elas- 
tic wee oemg n a* streter.ee. ma: is eicngated 
ccr.citxn. r.rcugr. me nic of a oencer arrangement. 



at Jeast one of the rollers cf me arrangement op- 
tional ry oeing heated to impart me requisite bond- 
ing temperature to at l east me bond sites of one or 
mere of the woes to be bonded. In many cases, 

s the eiasoc wed or wees have softening tempera- 
tures wnicn are lower man those of the gatherabie 
web cr webs to wnicn me elastic web(s) are to be 
bondeo and. consequently, me eiastic web<s) may 
be me only weo(s) which are significantly softened 

to in me bonding step. !n other oases, the gatheracie 
wec(3) may similarly be softened. Accordingly, me 
elastic wects), or the gatheraole web(s), or both are 
thus heated to aoove me softening temperature of 
me eiasoc weo. at ieast at me bond sites there- 

is between. The heat for me bonding may be applied 
by me miters cf me bonder arrangement or by 
ancther heat source sucn as a heat source posi- 
tioned iust anead of me bender arrangement. How- 
ever, excellent bonding and- an arractive parem 

20 and texture of me ccmccsite elastic material is 
acair.ee oy utilizing pattern boncing in which me 
overate iu aiu nec eiastic ana jamerabie webs are 
passec mrcugh me nic of a bender arrangement 
comprising an anvii noiier and a calender rciler 

rs havirg a repeating emccssing pattern formed 
merecn. The anvii -oiler may be smccth cr may 
contain a canem ouch as one which is me com- 
ptemenrar/ negative of a ccsrtive pattern on me 
caiencar rciler and one cr bctn of me calendar and 

oo arr/ri rcilers may be heaied. as mermcned aocve. 
Cne sxiiJed in me art wiil aooreciate mat me tem- 
perature to wrich me wees, or at least the bond 
sites thereof, are heaiec for heat-bending will de- 
pend rxot onry on the temcerature of the heated 

os rcilfsi or other heat source out on me resicence 
time of T.e wees on ore heated roll(s) or acjacsnt 
the otrer neat sou roe. me contact pressure, the 
basis weignts of me wees and tnetr soecmc hears 
arc ^ermai ooncuctJvitjes. However,, for a given 

40 comoinaton cf wees, anc in view of me herein 
contained ciscicsure me processing ccncibcns 
necessar/ tc effectuate satis: actor/ boncing can be 
readily determined by one of skill in me an. 

As to me boncing pressure utilized in cases 

<5 wr.ere me ccnclng is afecrjated oy passing me 
cveraia wees thmugh me crsssure nio of a Dcncer 
arrangement having a pair of 'Clis wnicn form me 
nic. scecinccbcn of me overall pressure leading 
aicng tne nio does net. in itself, taxe into account 

5C ccmciiccong -actcrs such as me effects of pressure 
rcil ccr.sc-jcccn. e.g., roller diameters, materials, 
anc emccssmg cattems. if any. cn ne nip width 
anc orescure cisotbuticn through me nip. Ncneme- 
iess, one sxiiled in me art, taking into account me 

£5 overail oressure 'cacirg aicng me nip, the materi- 
als of rcnsrucccn of me precede -oils, me pres- 
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sure red diameters ana the gecrneiry of amoossing 
patterns, if any, on ft. -lis. will rsaoHy a, «ga 
ancfccnaety select and vary an erfecnve bending 
pressure. 

The gatherable web cr wees to wncn cne or 
mere or the elastic webs are bonded .-nay them- 
selves be elastic or, more usually, may ccmpnse 
one ar mere ncn-siestic wees. Generally, elastic 
materials such as elastic ntrcus wets nave 
ber/ feel and in aeciicanens where me reel or the 
composite material is of importance, a noiwiassc 
wee such as a benced carcea .ncneiastic polyester 
or rtcneiasiic ccivcrecyiene nber web. a spunccn- 
dec .ncneiastic polyester or polypropylene ncn- 



e.g., cotton nber wees, poiyamice nber wees, 3.g„ 
rryicn 3-6 wees se!d jr.ee r the tracernarx Cerex ey 
Monsanto, and bienbs cf two or mere of the :cre- 
ccinc may be utilized/ The procucticn of scuncen- 
ced aenwoven wees is illustrated in U.S. Patent 
4 340,352. issued July 20, 19S2 to David W. Aeeei 
et ai, me disclosure of whicn is inccrccratec by 
reference herein. Generally, in the spunccncir.g 
process a thermcc:astic matenal is extruced 
through a scinneretta anc eduction drawn into fila- 
ment tc mnrn a ccnerent wee of randomly oeces- 
rise laments on a collecting or forming surrace. 
General v. woven and renweven wees or any tex- 
tile cr ether material suitaele for me puroose may 
be used. However, relatively inexeensive anc at- 
tractive ccmccsite 'aenco with coed hanc anc :eet 
anc with geed stremmaeiiity and recover/ char- 
acteristics have been attained by bencing to one cr 
both sides cf an aiastic web (such as a rTcreus 
elastic web) a Sendee oarced polyester wee. a 
spuncenced polypropylene -"ber wee, arc sing- 
arc muiti-'aver combinations thereof. Satisfa^er/ 
results have' been attained oy pattern bencing the 
wees together under heat and zressur^ to proves 
a 



STreTchaciiity characteristics and uniform anc attrac- 
tive accearance. 

Serening new to Fgurs 1 of the orawtr.gs, 
th*re : s schematically illustrated a continuous man- 
umacturir.g orccess for heat-bending gatheraeis 
wees, wnich may be r.cn-eiastic webs, to each of 
the r*c ccccsite sides of a stretcr.ee msec wee. 
An eiasrc web wrier, may ccmpnse a zzrzus ncr- 
wcver. eiastic -*ec cr elastic nlm 4 is unwound from 
a suociv roil 2 zi such no reus eiasric material arc. 
raveling in the tiirecticn ineioated by me arrows 
associated therewith, passes througn the nip zi 3 
roil arrarcemer: 5. ccmcrsed of stacxec rollers 3. 
3, in the'reverse-3 cam inoicatad by me rotator 
direction arrows asscoiated with, racked rollers 3 
and 3. Form S rc:l arrangement 3. web - passes 
into the cressure nip of a oencer rcil arrangement 
9. when is ccmorsed :: a pattemec oaiencer rc:!er 
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10 and a smccth anvil roller 12. A first gaiherable 
weo 16 is unwound from a succiy roil 1 4 and a 
second gatheracle weo 20 is unrolled from a sup- 
ply mil 18. First web 16 and second web 20 travel 
in the directicn indicated by the arrows associated 
therewith as supply roils U ana 18 rctaie in the 
directions indicated by the respective arrows asso- 
ciated therewith. FTcrcus eiastic web 4 is stretched 
to a desired percent eicneatien between S roil 
arrangement 3 and the pressure nip of bonder roil 
arrangement 3. 3y virtue cf the fact that the periph- 
eral 'inear sceed of the rollers of S roll arrange- 
ment 5 is controlled to be 'ess than the peripheral 
speed cf the rollers of career roil arrange- 
: 3, weo 4 is therefore stretched to a selected 
elongation thereof anc maintained in such 
condition during heat-eending of the 
16 anc 20 to the wee 4 in bender rcil 



arrangement 3; 

One cr both of patterned calendar roller 10 and 
smccm anvil roller 12 may be heated and the 
pressure between these two rollers may be ad- 
juster by weii-<nown means to provide the desired 
ter.oerature and bending pressure _ \o oond me 
wee: tS and 20 to the wee - anc form a ccmccs- 
ite elastic matenai 22. 

Ccmccsite elastic* material 22. -pen emerging 
from the cressure rip of boncer roll arrangement 3, 
parses tc a h Ci cing box 24 wherein it is maintained 
in a -aiaxec, unstreter.ee condition for a length :: 
time suEcient for fibrous eiastic web 4 tc cool 
sufficiently to avcic its cooiing wnile it is r a 
strstcnec cenditien and thereby losing all cr a 
ccnsiceraeie crcecrticn of its anility to ocntraet 
from the strstcnec dimensions which it had as- 
cuhng bending. It has been found mar 



in particular iow basis weight 
wees sucr. as nenweven ncr« 
lese their aciiiry to cenmact to cr return to their 
angina: jnstretched dimensions if they are main- 
tained under tension at cr abeve their softening 
terr.eerature for any significant length of erne. A 
bnef reccver.- cehod in a reiaxed. jntersiored 
ccnciticn immediately after bencing has been 
fcunc to ce essentiai to ailcw the 'cw basis weight 
elastic wee to contract and gamer the gameraeie 
sc that the benced web attains its aiasnc:?/. 



After a chef jntensicnec recover/ perice cf, for 
sxamcie. uo tc atcu: 20 secencs. e.g.. aecut 3 to 
20 seconds, in homing box 24. ccmccsite eiasttc 
mataris- 22 is withdrawn therefrcm : or wincing uo 
on a scrags roil, net snewn. The prcvisicn cf 
nc:cing ccx 24 zr ecuivaient means ailews the 
untersioreo nsat-corcec ccmccsite elastic mate- 
rial tc staeiiice. that is ccci. while it : s in an unten- 
sicrec arrar cement. Tnis allows the elastic web to 
ccrtract anc" gather the gatheraeie web immedi- 
ateiy after bending cf the wees tc eacn cmer. 



10 



19 



0*217 032 



20 



AodttcnaUy, tftts allows the elastic woo to cool m a 
comracact. that is rxmtensioned. condition wmcn 
avotcs the eiastic woo Secerning set at the 
stretched dimensa;ns which it had assumeo aunng 
bonding. If this were to occur the elastic weo would 
be unaole to contract and gather the gameracie 
wed and. accordingly, the ccmposite web would 
not ccssess elasticity cecause any signrficant 
stretching of me oomccsrte wouid resurt :n tearing 
of the gatheraoie wees. 

Converrccnai ohve means and other conven- 
tional oevicss wnicr. may be utilised in conjunction 
wrth the accaraus of Figure 1 are weil :<nown anc. 
for purposes cf o:anty, have not seen illustratec m 
the schematic view cf ~gure 1 . 

Seme eiastic webs, such as these T.ape of 
KHATCN therrocciastics. e.g.. a nenweven web cf 
merttiewn KRA7CN .ubfaer rfters. ^ iow SCTtefl " 
ing temcerarures and yet must be heatec sutS- 
cerrtiy to attain heat-bonaing to what may ce a 
dissmilar matenai. such as a benced carced poly- 
ester wee. For exam-cia. KnATCN G oiccx 
cocciymer usee to make seme of the aiasoc la- 
terals of the present invention softens at accut 
85 *C. Successful heat-eoncing of sucn sissim;iar 
materials mav re zzzir.ee with a pattsrr.ee. i.e.. 
emocssing. eaier.cer -oiler in wntch the msec por- 
tions of tne oanem imccse suf5dem heat anc 
pressure uccn the overiaic gasherasie weo and 
stretcned eiastic wee such that the fine fibers of 
the alastic weo are scftenec to the extent 'hat mey 
may oe -nortec anc. seconding -jcon me temcera- 
ture of embossing and the compressive emocssing 
force mccsec uoon the wees 'by the bencer noller 
arrangement, may be fenced mom the areas cf me 
eiascc weo whicr. are ssrnoressec by me raisec 
peroens of me emccssmg pattern, resulting in a 
partem of 5ne hcies in me elastic wee. Jf me 
temcerarure anc eressure of amccssmg is net zucr. 
that me rme mes are formed, the elastic weo will 
usually be. as 3 resuit of .ts softening ounng em- 
bessing, incentec in the area at emocssing. in 
cases wnere hcies are present in me eiascc wee. 
the pencnenes of tne notes in the elastic wee 
aeoear tc be formed of resolidified or otherwise 
ccncensec screens of me materia] of the elastic 
weo wrier, portions acoear to be benced curie weil 
tc the web or wees of gatheracle matenai. For 
examole. wrm reference to mgure 2 anc 2A mere is 
sncwr (scnematicaiiy and net r.ecassaniy to scaie. 
inciucing relative miexnesses of tne layers and size 
cf me em.ccssec areas or Indentations 2C) a com- 
posite -r.atenai 22* mace by cassing oven air wees 
tS\ * and 20' mrcugn me pressure nic Oetween 
cajer.cer -oiler tC and me anvil roller 12. The 
ccrnecsite matenai 22' is somen sec of a first 
gatheracle *ec ' 6* anc a seconc gameracie weo 
20' neat-concec to respective occcsrte sees of a 
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fibrous elastic weo 4\ The bond sites are sp aced- 
acaa resulting in gathers or pteaxs *8a and 2Ca • 
(Figure 2A) oeing formed in wees t6* and 20* when 
the comocsite matenai 22* is in a relaxed condition 
as snown in =gure 2A. Gathers 18a and 20a are 
not snow n in "gure 2 in orcer to be suggestive of 
the appearance cf me composite matenai 22* in its 
stratoned condition. Rbrcus elastic web has a 
piuraiit/ of embossed areas 25 formec merein oor- 
responcing to the raised portions of a repeating 
diamond emocssing pattern on ma calender roller 
10. Tne temoerature and oressure maintained :n 
me nip oerween me emocssing oalencer roller 10 
anc artvii .-oiler 12 was sucn max me pressure and 
temperature imposed by the raised portions cf oal- 
encer roller 10 formed indentations 30 within fi- 
brous eiastic web 4' by softening cr merting me 
micrcf t bers of me weo 4'. The penpneral screens 
ZS of he incantations 20 of the weo 4 f iJlusmstee in 
Figure 2A ,nc:ude a resciidrned oorticn cf me ma- 
tenai wnich was fermeny located in me incerned 
area 30 of rlerous elastic wee 4*. Pericnerai ocr- 
sens 22. uccn resoiidrftcaticn after softening or 
merting in me pressure nio of oaiencsr mtler *0 
anc anvii roller 12. tend to form a reason as iy 
srenq sene *rth me overiajc patr.eraeie webs -c* 
anc 2CV in examining samcies of me biases oom- 
pcs.Te. the incenariens 30 eecame visible oniy 
after seeiirc away one cf me gatheracle wees '6* 
or 20*. In several situations peeiing away of one cr 
mere of ne catneracie webs r evened mat holes 
w«re lcnr.ee hrocgn me elastic wee in he err> 
besseo areas 22. However, it is pcss:b)e mat a thin 
layer, mat is a highly incentec area, of maier.ai of 
etarsc wee sxtencing wnmin me area of the 
r.eies was smecec away with me -;atnerac»e weo 
uccn he oeeiing away of me gatneraeie weo mom 
me aiastic wee. That is. the holes may "iave been 
formed as a result of me stepping away steo as 
occcsec x he emocssing steo. Particuiany wrm 
heavier oasis weignt ei2stic wees, me emocssing 
may resurt in a warSe-^ike oartem in wr.ieh incenta- 
tiens as oeecsec to holes are present in me eiastic 
wee. 

A senes of tests was run in wnicn gatheracle 
wees of different matenais were heat-benced in a 
similar fasnicn to a re n woven eiastic web com ens- 
ing .-nermiewn fibers of a Olend of XF.ATCN -Sheil 
Chemicai 3cm cany) ratter anc eolyethyiene. Tne 
rjns were oamed out on acoarsrus of a type - 
schematically illuscated in figure t oomcrisng 3 
bencer arraneemerrc (ccrresccncing :o 9 ;n r:gure 
1) having a t-i men {35.3 cm) wice ecncir.g surface 
prcvicee oy a nominal 7 men ;i7.3 om) diameter 
smcem stainiess steel anvii roller fcerresponcing to 
'2 :n Fg-jre 1) anc a nominal 7 inch (17.3 om) 
ciameter stsmiess steel oalencer roller - 
(ccrresecr.cing to to in F-gure ') r.avmg merecn a 
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raisec diamond embossing partem =™nsea of 
scuares both diagonally aligned ana diagonally on- 
erm* relative x the macr.ine airecccn ot the wen. 
Tne ambcssing pattern is sensed or ,ancs 
raised <LQ9 incr. (0-229 cm) acove the rciier case 
surface, each land being a scuare having sides 
1/16 cf an icn (0.1 S3 cm) !cng with the facmg sides 
of adjacent scuares oeing 1* cf an inn .0.318 
cm) acart as measured perpendicularly to and be- 
tween adjacent sides. 

The caiencer and anvil rollers are rncepen- 
centiv oii-neated and there is an S roil - 
(ccrresccncing :c 5 in Figure 1) 2nd suitable :eec 
rclis iccrresccnding a 2. 14 and 18. in Figure 1) to 
feec 'the wees to the bencar roil at controller 
sceecs. When composite elastic marenaxs were 
made in whicn cniy one side cf the fibrous elastic 
wee was laminated to a gameracie web, cie supply 
• roll smsooncing to succiy roll 18 cf Figure 1 was 
eliminated sc that the' garherabie web passec over 
the accessing calender rciier 10 and :he rcrcus 
elastic wee oassec ever the smooth anvii -oiler ^ 
as illustrated in the schematic representation or 



Figure 1. Bern 



me amccssing calender roller :C 



and smooth anvil rciier 12 were haaec a .*.e rs 
iemceracures indcoted oeicw. : he ret rcrce urging 
anvil rciier 12 and calender xiier 10 wares aacn 
ctr.er in me runs cescribed oeicw was accut 2.4CO 
-crcs 'I 5+2 Kg) cius or minus accut ten oercen:. 
which is'mus the force acting on the overlaid wees 30 
cassir,g therethrcucn as no nip gac^imitir.g cevicas 
were utilized. Tne elastic web widths were 12 
incr.es '20.5 cm) wice before eicngsricn and vanec 
from accut 10 1/2 inches (25.7 cm.) wide at incut 
25 cercent eicngsscn CS" in the Tacies oeicw) :o z< 
accut ' incr.es (17.3 cm) wide at accut £30 cercen: 

eicrgsticn. # „ 

Tne gatr.eraeie maienals utiiizec ;n runs ,-,c 
are summarized in Tabie 1. ;aeie 11 and mesa 
fcilcwtng anew r.e terr.cersiure cf the anvil arc 
ea:encar rollers, me basis weicnt cf r.e nbrcus 



aiasac weo -utilized, the linear speed cf the webs in 
the restrictive pinches of the bonder roll 9 and S 
roll 5 and the consequent percent elongation im- 
posed cn the nbrcus elastic web during bonding. In 

5 each case, elastic mereciown fibers comprised a 
biend cf 30 pans by weight KKA7CN GX 1657 
biocx ccooyimer and 40 parts by weight of a 
polyethylene sold under the trace designation 
Petrcthene NaoOl by the U.S.I. Chemical Com- 

ro pany. (Also referred to as ?S NaSOl or Na601.) 
KRA7CN 3X 1657 rucoer is described in detail 
accve. 

Information obtained from U.S.!- Chemical 
Comcany states that the Na601 is a low molecular 
rs • weignt. !ow density polyethylene for application in 
the areas cf not melt adhssives and coatings. 'J.S.L 
has aiso stated that the NacCl has the slewing 
nominal values: (1) a Srccxfieid Viscosity, c.° at 
' 150 degrees Centicrace of H5C0 and at ISO de- 
20 grees Cantigraca cf 2200 when measured in acccr- 
oar.ee <rift AS7M 0 2225: (2) a density cf 0.902 
grams cer cubic centimeter when measured in 
acccrcar.ee with AS7M D 1505; (2) an equivalent 
Men ineex zi 2.CC0 grams per ten minutes when 
measurec in accordance with AS7M Z 1223: .4} a 
ring ane cail softening ccint cf 1C2 -©crees Centi- 
■-*rac5 *r.en measured *:n ace e rear. ca with ASTM 
2S: ;5i a tensile cf 350 pcuncs .cer square inch 
wnen measured in aceerdance with ASTM Z> 525; - 
co (61 cn -icngacon cf 90 percent when measured in 
^ cc:C3rcs with A c-^ o 33a; (7) a modulus cf 
Rigidity, 7= (45.CCC) cf -34- degrees Centigrade and 
(3) 2 tenetraticn riareness, (tenms of mm) at n 
cegrees rar.renheit cf 3.5. 
:5 Na=0l c<3iyethyiene is beiievec :o have 3 num- 

ber average mciecuiar weight (Mn) cf accut -,5CC; 
a weignt average mciecuiar weignt (Mwj cf about 
22.400 anc a Z average mciecuiar weigrrr fMc; 2f 
aocut E2.2C0. 7ne cciydispersity (Mw/Mn) cf the 
jo NacCl is accut 4.37. 
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TA3LZ I 



Garherabie Weba 



Runs 

i-3 

4-3 



9-11 
12-1: 



Material 



Tbersaliy .bended , carded web of 
ocly (e -Xylene terechrbaiaoe) fibers 
Multi-layer carded web comprising 
a layer cf 60% by weight ocly 
(ethylene teraphoiaiaoe) fibers and 
40% by veigho polypropylene fibers 
(fluffy side) scnicaily bended zc a 
laver of spunbended polypropylene 
fibers. 

Scunbcnded polypropylene fiber 
Sour-bended polypropylene fiber 
So unbended polypropylene fiber 



Basis Weiaho 
2 

22 gas /yd 



70 gms/m' 



0 . 4 oo/yc 
0.7 c- /yd" 
0 . 4 co /.yd] 
12 cnr.s / yd" 



Tbemal-y ocno.ee, camac veo or 

pc ly (eonylene oerarhohalaoe) fibers 

Weo LS ^ Rescecrve Linear Soeecs of Wees 
30 passing ?ircugn Bonder Roil (9VS Rcil (5), feet per 



The following iecencs arpiy x Taoies !U III. SV, V 
und -/I 

Anvil T12 = Temcerorure .Anvil Raler (12), 
degrees Centigrace ss 

Caiencsr T10 = Temperature of Caiencer Rciler - 
(10), degrees Oanograca 

3W * Basis Weign: zi Szstc Wee (4), -rams per ^ 
scuare .Tiexer 



%c » Percent Ecngascn 3f Eartic Weo (4) at 
Sending (F.cuncec x nearest integer) • 

NCTE; 'Mtn referencs to cie schematic diagram cf 
Fgure 1 , bonaer roil (9) is zcrr.cmoc cf anvii rciler 
(12) and fencer roller (10). S .-oil (5) is cemensed 
cf rcils ;S) and (8V 
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TA3 





Anvil 


Calender 




Web 




Run 
1 


T12 


T10 


3W 


LS 




54 


85 - So 


12S 


20/10 


100 


2 


54 


85 - 85 


125 


20/3 


150 


3 


s r 
«■ *• 


83 


125 


21/7 


*■ h 


4 


5 2 


2o - 9? 


125 


20/ -0 


i'JU 


c 




q c — 99 


125 


20/3 




6 


S 

w «• 


96 - 99 


125 


21/7 


*? ri n 


7 


«- — > 


96 r 99 


65 


21/7 


2Q0 


8 


52 


9o - 99 


65 


20/ 10 


i r, n 


a 


'5 2 


96 




20/10 


i C Q 


10 


52 


95 




20/ 3 


iCU 


11 




95 




21/7 


f> f> 

c GO 


12 




96 




21/7 


2 C 0 


12 




85 






i : 0 


14 


52 


35 




20/10 


100 




52 


85 




20/3 




15 




8 5 


125 


21/7 


2C0 


17 


5 2 


35 


125 


21/7 


200 


13 




85 - 33 


65 


21/6 


2 5 0 



All cf the runs axeset Run 18 acciied :he 
gatherabie web to one side only of me Sbreus 
elastic wee. In Run 18 the gameracie wee was 
acciied :o beth sices of the fibrous eiascc wee. 

The orcduct obtained in Runs 1 through 3 
showed ver/ geed elasticity and accearance, the 
gatheraoie web side being puckerec in a fine, 
reguiar receating pattern. Tne product or Runs — 
through e.' in which the fluff side ct the muiii-iayer 
gatherable web was bonded :o the fibrous alastic 
web showed geed acpearar.es and good siasticiiy 
with gece bonding Strang*. The product produced 
in Run 7 shewed large, irregular puckers anc weax 
bonding and was generally considered to be un- 
satisfactory. The products of Runs 3 and 3 showed 
ccc-c accsarance and good elasticity. The prccuct 
of Run 10 showed some iicies in the eiastic and 
the orccuct of Run 11 snowed many holes in the 
eiastic. indicating that the bending temperature 
may have been too high. Run 12 was unsuccessful 
in that the ilbrcus wee brcKe after bending was 
started anc rather !ow bonding strengths were at- 
tained, in Run 13, the eiascc die not break during 
bonding but the prccuct delaminated. Runs 14 and 
15 were more successful, producing i prccuct with 
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goca aocearar.ee and elasticity but with peer bend- 
ing strength, the predicts tencing tc deiaminars 
ratner aasiiy. Runs 16 and >7 were not successful 
in that the fibrous eiastic material broke when 
bonding was started. Run 18 was successful and 
an attractive proo-jct with adequate bending 
strength was attained. 

A funher series of runs was carried out in an 
attempt to crccucs composite elastic matehai hav- 
ing elongations of acproxrmateiy 25 percent, 50 
percent, 75 percent and 100 percent before failing. 
Failure occurs at the "ultimate elongation" of the 
materia] which is the elongation at which the ma- 
tehai tears cr otherwise fails. Songaticn was tested 
in an Instrcn testing device. A two inch by five : neh 
rectangie cf the material was out with the five inch 
icng sices being substantially aarailei to the ma- 
chine direction of the web of ccmccsite material 
from wnioh the sampis was cut and the two iron 
sides were ciamced in the jaws of a property 
calibrated instrcn testing device. It was then at- 
tempted tc elongate eacn cample in two stages, 
with one minute's rest cecween stages, to elonga- 
tions of 50 percent and then 100 percent, after 
which the samcie was relaxed tc cero eicngat'en. If 
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the samole fails during either of ttwe ^^Qges. 
the percent eiongation at failure is the ^lifcnate 
eta ngatoi .' If the sample did not « during either 
of these two stages, it was, after bang relaxed to 
zero etonganon. then stretched at 10 feet per 
minute until it failed, the percent atongation at 
break or tear being the "ultimate etongatiort- The 
desired or target elongation of 25 percent 50 per- 
cent etc of the composite elastic material should 
not be confused with the definition given above of 
an elastic material as one which is in :iseif (not the 
composite) capable of at least 25 percent aiortga- 
tion and a stated degree of recovery. The stiffness, 
basis weignt and bonding pattern of the gatheraole 
web or webs bonded to the elastic web or webs 
can be controlled in order to affect (reduce) the 
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degree of elongation of the composite material. For 
example, composite materials of considerably less 
than 100 p er cen t etonganon are often desired for 
certain end uses. 

The compo si te elastic materials used in Runs 
19-28 were made by utilizing fibrous elastic wees 
of the same KRATON GX 1 657-poiyethy tone 
Na60l 80/40 blends as utilized in Runs 1-18 and 
bonding to each side of the fibrous elastic web 
either a 22 grams per square yard poly (ethylene 
terephihaiate) bonded carried web material made 
by Carolina rormed Faeries {Runs 19-24) or a one 
ounce per square yard spunbonded poly (ethylene 
terepnthaiatB) fiber web sold by E. L DuPont de 
Nemours and Com cany under the registered trade- 
mark REEMAY (Runs 25 and 28). The results of 
these runs are set forth in Table III following. 
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Anvil 


Calender 








Run 


Tl 2 


710 


5W 


Web LS 




19 




74 


50 


20/7 


135 


20 


74 


74 


50 


20/10 


100 


21 


74 


74 


50 


20/12-12 


67 


22 


74 


74 


— 


20/15 


25 


22 


72 


74 


50 


2 4/15 


50 


24 


74 


75 


50 


2 4/15 


50 


25 


74 


75 


65 


20/12 


54 


25 


85 • 


34 


65 


20/12 


54 


See 


lecands ?r 


acscinc Tab 
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The composite elastic material product of Hun 
19 was generally satisfactory but seemec to be 
somewhat overoended. the sample of the compos- ^ 
ite maienai prcduced snowing approximately 100 
percent elongation. Accordingly, the anvil roller 
temperature was reduced somewhat for run 20 
wnich produced a satisfactory composite material 
product snowing an Litem ate elongation of about x 
100 percent The product obtained in Hun 21 
shewed very good uniformity. Run 22 produced 
satisfactory product showing a percent ultimate 
elongation of 56 percant Run 23 was carried out 
using three different lots of fibrous elastic wee M 



material, the first two lots of which yielded compos- 
ite elastic m arenai produces having ultimate elonga- 
tions of 36 percent ana. the lot yielding prod- 
uct showing an ultimate eicngtion of 75 percent 

In Run 25, the one ounce per square yard 
scunbenced REEMAY poly(ethyiene tereerTthaiatB) 
fiber wee was used on the calender roller side of 
the Serous elastic web and 3 0.7 ounce per square 
yard basis weignt weO of the same material was 
used on the smooth, anvil roller sice of the fibrous 
etastic wee. Run 25 produced good bonding and a 
satisfactory composite elastic material product 
which was somewnat stiff er that that obtained with 
the Carolina rormed Faorics poly (ethylene tBrepn- 
thalate) be need carced weo matenai. 
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Run 26 is a repeal of Hun 25 axcscr unliag 
scmewnat higher bending ™^*"^ e 
CTed. The REEMAY scunconced pay v ethy.ene 
^hthaiate* fiber wed material benced very well 
S ohe higner* temperature. However, at sucn nigner 
indng^mcerarures it mien: be better to uttz. a 
somewnar heavier basis weigh! fibrous atasnc weo 

\L • , rv ccmDOSita aiasnc matenai 

aithcugn a sanstactcry ^n.uw- 

was obtained in this run. 

Tne necessity of allowing the ccmccsite web to 
relax immediately after bonding was ^ens^ec 
by ccmcarative test Runs 27 anc 2S, n *nicn 
similar conditions were maintained excapt rcr crms- 
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sion cf Tie relaxation steo in Hun 27. For these 
runs, a 22 grams per scuare yard thermally ccn- 
ded poiy (ethylene terephthaiate) fiber nonwoven 
web was bonded to each side of a aonwoven 
fibrous web of fibers of the same KRA7CN GX 
1657-pclyethyiene NaSOl 50/40 blend as was ura- 
llzsd in Huns 1-iS and 19-25. having a basis 
weight as shown in Table IV, which sets form the 
data for Huns 27 and 2fl. 
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See legends precacmg ~aeie !I 
In Hun 27. the bended composite matenai was 
maintained under tension after me bencing step cy 
winding it direcdy onto a storage roll as tr.e com- 
posite matenai emerged from the ccncerjctls. 
without allowing it to reiax. With resect to .-gure 
1 ^is effecbveiy 'rrvcived reciacing holding cox .4 
with, a driven taxe-up mil. Tne resultant ccmccsrte 
web had sucstantiaiiy no ncn-cesmjerve 3 astern/ 
■use its eiastic wee eomccnent, as a result c; 



the fact that the elastic wee was helc :n an elon- 
gated, tensicned condition while it ccc.ed attar 
bonding, had lost its ability to contract and tnus 
form earners in the gatherabie wees, ay non-ee- 
struebve eiasderry is it meant that the composite 
c-uic be stretcned and allowed :o contract without 
ructuring the gatheratie wees. Acccrcingiy, it 
should be noted mat the elastic web, upen removal 
of the -atherabia wees therefrom, still cossessec 
elasdcit^ in chat it oould ce stretched and *cuid 
contract to the dimensions which it had assumed 
during bonding, but wcuic not contract oacx to :ts 
cricinal oreconding unstretched dimensions. As a 
result of this, me composite web did no: possess 
nondestructive elasticity because the gatr.erae:e 
wees wcuic not have been rupturec or torn :n croer 
to stretcn the composite beyond the dimensions :t 
ccssassec durinc bencing. Acoooingiy. the com- 
posite web ceuic" net be eicngaied- without tearing 
cf me oatheracie webs snd thus the gather-^ 



CO 



25 



SO 



wees resisted :uch eicneadon. Because the elastic 
weo has lost its abiiitv to contract and form gathers 
in the oatheracie wees, the composite web had a 
nencathered appearance. Hun 25 was 
........ to Hun 27 excapt that the composite was 

ailcwec :o run freeiy off the bender mils and the 
; wee contracted, forming gathers in the non- 
web and providing an attractive, elastic 

ccmccsite web. 

A hjrmer seres of runs was conducted in which 
eiastic wees cf meitbiown Kn ATCN GX tSo7-cciy- 
emysene NaSOl fibers of the same SOA^O bieno as 
utilized in P.uns 1-1 3 were bonded on 9ach of their 
cpoosite sices to a poly {ethylene 



cewcer bencee -cardsc wee of a basis weight of 14 
grams per scuare yard, scid by Carolina Formed 
Faonos^nder the trademark CARE1LE. *ine bond- 
ing powder used in the CAnELLS fabric is acid by 
Eastman Chemical Products Inc. as FA 252 co Wes- 
ter powder). Tne fibrous elastic web in each of the 
following Runs had a basis weight of 55 

grams per square meter. After the two-side bended 
ccmccsite eiastic materials were mace, six speci- 
mens were tax en from each nun the scecimens 
being cu: tnree inches wide in the cross oirecoon 
and seven inches long in the machine direcocn. 
For three cf tne scecimens from eacn run, one of 
the cciv (ethylene terechthaiate) webs (Sice !) was 
separated for a distance cf accrcximareiy cne incn 
aicng the macnine direcocn of the specimen and 
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placed in one ; aw of an Instron taster wrnle the 
remaning two bonded layers were placed in the 
opposite jaw at the tester which was then set to 
move the jaws apart at a rate of 10 inches (25.4 
cm) per minute. The three highest peaks registered 
for at least four inches (10-2 cm) of speemen 
delaminanon were noted and an average taken of 
the nine values thus obtained for three soecmens. 
giving a force in grams, per three inch width of 
specimens, required to detaminate the pory - 
(ethylene terepnthaiate) web (Side 1) from the fi- 
brous elastic web. For the three remaining speci- 
mens from each run, the pory (ethylene tereprt- 
thaiate) weo on Side 2 of the composite elastic 
mranai (Side 2 being the side opposite to Side 1 
above) was separated fcr a distance of approxi- 
mately one inch aiong the machine direction of the 
specimen and piacsd in one jaw of an instrcn 
tester while the remaining two ccncec layers were 
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placed in the opposite jaw of the tester which was 
then set to move the jaws apart at a ram of 10 
i nc he s (25.4 cm) per minute. The three highest 
peaks registered for at least four inches (10-2 cm) 
of each specimen detaminatjcn were noted and an 
average taken of the nine values thus obtained for 
the three specimens, giving a force in grams, per 
three inch width of specimen, required to de- 
laminate the pory (ethylene terephthaiate) web - 
(Side 2) from the Sbrous elastic web. 

The results are set forth in the following Table 
V, to whicn, in addition to the table headings de- 
fined above, the following applies: 

Bond Strength « Bond strength expressed as the 
force, in grams, required to peel away a three-^nch 
wide strip of gatheraoie weo frcm the slastic web 
to which it is bonded, measured as described 
above. 
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See lecer.ds preceding TaJcle II 



Similar additional bonding strengtn rests were 
ccnductec suostrr^tng 'or the diamond cartemec 
emocssmg calender roller a calender roller having 
a repeating regular pan em of six circular dcts ar- 
ranged in hexagonal patterns between which trian- 
gular patterns of three circular dots are inter- 
spersec. The raised acts comprise about 17 per- 
cent of the surracs area of the emcossing roil. 
Generaily, similar conditions were otherwise main- 



50 



So 



tamed anc comparable bending strength resurts 
were obajneo aithcugh the diamond embossing 
panem eve rail appeared to provide somewhat hign- 
er bonding strengths rian the hexagcnaLtriangular 
pattern of circular dots. 

Another series of runs was conducted in which 
a cast 3iastc film of about one mil thiexness was 
made frcm a biend comprising 85 percent by 
wesgrr of a resin sold under the rademarx rCLV- 
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TnCPE 377* by A. Scr.uiman C^«» 
rcn, Ohio and IS percent by weigrtt or AMP AC*.. 
White Ccnc»r». xmcnsing oclyprcpytene , ana 
titanium dox:de. so.d by Amcacet uspcnocn of 
Mt Vernon. New Yorx. THe nlm was ecnced to a 
bonceo carcec web of poiy (ethylene ween- 



thaiara} having a basis weight of 22 grams per 
square yam. Pclytrcpe resin is beiievee a be a 
block ocooiymer of pcly (cfs-ousaciene) and poiy 
(t-butyi-memaerylate). The conditions wnicn were 
utilized are set form in Tanle VL beiow. 
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in 3 sen of nuns 41 and 42. a precue: was 
obtained wnicn had geed aepearanco anc was net 
ver, ncisv with rescect :o crackling or me nim 
wron the scmccsrte materia* was erump:ec :n the 
hand. The rrecuct =f Fun -1 sncwec more stretcn 
than -at of Fun XL as wcuid be exrected from tne 
greater degree of eicngaben of the elastic Sim 
cunng bending. Other eiasbc films may or course 
be -,c^. ~ axamcie. a nim may be made ot 
KFATCN GX 1657 "menmcpiastic and a poiyclefin 
ccmccsiticn icenbeoi or similar to tne eempesoens 
ctezz^tec aeove for use in metering to make 
webs of nonweven micrcf/oers. Such elasdc films 
are also usefui in tne craccce of me- invention. 

Tests with, other eiastcmenc materiais were 
earned cut : n wnicn a samsia of the eiasbc weo 
was strotor.ee oy hand and hand fee ;nto me 
z -r~°r arrangement tcgetner with Tie gameraoie 
w— For examcie. an elongated aiasbc weo or 
meitbtewn Stars of pciyurethane scic uncer the 
traeemaric ES7ANE (3. F. Gccdncn £ Co.) was 
heat-bonded zn both sices to the same pcly- 
(etr.viene terecnthaiate) fiber powder bemad oar- 
cec web usee in Funs 2S-4Q- In similar fasmen, a - 
(SO -ram oer scuara meter oasis weight) aicngstec 
eiasdc web of merttiewn fibers of an eiastcmeric 
ecivester 3c:o jncer the trademark KYTHc- (E !. 
CuFont OeNemcurs & Co.) was heat-fcencea on 
betr sices to the same pciy(ethyiene terecn- 
ihaiata) Iber oowcer bended oarcec weo. The 
c „_ csit 2 Ti -- S *<tt me pciyurethane atastic wee 
snweVgccd water, and an atraebve aeceararce 
with significant necxing-oewn of the prccuot cue to 
the fact that tne samcie of the aiasbc weo was 
hand :ec to the cencer arrangement by toiding T.e 
samoie in a machine direction stretched condition 
ar.c ailcwinc the samcie to feec thrcucn the bond- 
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er arrangement. Tne composite mace with me 
polyester aiasttc wee showed rainy geed ocnding, 
with, acca^er.tly better stretcn in the cross direct: on 
than in r.e maenine direction. 

Ccmccsite eiasbc materiais of the inverrben are 
utfiiccoie generally in any article calling for an 
elastic material sucn as. but not limited to, strater.a- 
ble oroteccve -overs and wraps, outerwear, under- 
garments, menstrual 3rd .incontinence control am- 
c:es and garments such as disposable diaears, and 
the : ike. Tneir :cw rest relative to woven or '<rJOd 
fabhes permits eccncmic acaptatens to 
"cisccsacie' ardcies. by which is meant ardcies 
intendec :o ce disccsec of. rather than iauncered 
and re-jsec. after one or a few -uses. 

Whiie the invention has been desencee :n de- 
tail with rescect to scecific preferred emcccimems 
thereof, it wiil oe accrsciatec that upon a reading 
and jncsrstancing of the foregoing numerous vari- 
atiens wiii scour to these skiiled in the an which 
variations are believed to !ie within the scope and 
spirit zi the present invention and the accencee 
ciaims. 



CXaims 

\. A memec of producing a composite eiasdc 
maisriai havinc a: least :ne zath.erable web ben- 
deo :o at least sr.e eiastic web, said method ocm- 
p^'cj— ~ *j->g stecs or. 

(a) tensioning an aiastio web to elongate m 

(b) soncinc the sicngatec eiastic wee to at 
least :ne gameracie web ijncer oonditiens wnicn 
soften at ieast oertiens of the eiastic web :o form, a 
bcr.cec :cmccs;te web: and 
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(c) relaxing ttie ccmocste weo immeaatery 
after the bonding steo whereby the gsmeraD* weo 
is garnered to form the composite elastic maanaL 

* 2. The method of ciaim 1 wnerein the etasoc 
weo comorises a fibrous eiasric web. 

3. The method of daim 2 wherein the rtbrous 
elastic web comprises a nonwoven web of 
elasromenc Ibers. 

4. The method of claim 2 wnerein tie fibrous 
eiasoc weo comprises a ncnwoven web of 
eiastomenc micronbers. 

5. The method ct claim 1 wnerein the elastic 
web comorises an elastcmeric ftlm. 

6. The method cf claim 1 or daim 2 inducing 
heat-fencing the elongated elastic web to the 
gaxheracle weo by ovenaying the elastic and 
p^nheracie wees and applying heat and pressure to 
the overiaid webs. 

7. The method of daim 6 inducing ccjrying cut 
the heat-bencing oy heating bending sites on the 
eiasoc web to a temperature of from about S5*C to 
about 120-C. 

8. The method cf ciaim 5 inducing carrying cut 
the neat-bending oy hearing bonding sites cn^the 
elastic wee to a temperature cf from accui 70 # C to 
about 90 *C. 

9. The method of claim 1 or daim 2 wnerein 
the eiasoc wee has i basts weight of accut 5 to 
acout 300 grams per scuare meter. 

10. The metr.cc cf ciaim 1 or claim 2 wherein 
the elastic weo .nas a basis weignt of about to to 
acout 2CO grams cer square meter. 

11. The method cf ciaim 1 or claim ^2 wherein 
the elastic weo is cemensed of an A-c-A' block 
ccooiymer wnerein A and A* are the same cr 
different mermceiastic cciymer clocx. anc wneretn 
B is an 9 1 astern en c poiymer cicoc 

12. The metnee cf claim 11 wherein A and A' 
eacr: is a thermociastic styrenic mcier/ and o is 
selected frcm the group consisting of poiy- 
(ethyiene-bur/iene), pciyisccrene and pciy- 
butadiene. 

13. The memcc cf claim '2 wherein 3 is poiy- 
(etnylene-butyiene). 

14. The -netnee cf claim t2 wherein each of A 
anc A* is selected from ne grcuo consisting of 
pciystyrene anc ociystyrene hemciocs. 

15. The metned of claim U wherein 3 is cory- 
(ethyiene-cutyienei. 

16. The metncC of claim ' or olaim 2 wnerein 
the gatheracte weo cemenses a ncnwoven. ncn- 
eiasbc material. 

17. The memcc cf claim t2 wnerein :ne sum cf 
the mciecuiar weignt of A oius the mciecuiar 
weignt of A' com crises frcm accut 14 
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of the mciec-iar 
copolymer. 



weigrrt of Tie A 



:c 31 percent 
A' biccx 
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1& The metned of daim 13 wneretn the sum of 
the moiecular weignt of A plus the molecular 
weignt of A* co mp rises from about 14 to 29 percent 
of the moiecuiar weight of the A-o-A* bicoic 
ccooiymer. 

19. The method of claim 15 wherein the elastic 
weo is comprised of a btend of said block 
copolymer plus a ooiyciemn. 

20. The method of claim 19 wnerein the 
pcfyciefm is selected from the group consisting of 
one or more of polyethylene, polypropylene, pory- 
b inane, ethylene copolymers, propylene 
copolymers and butane copolymers. 

21. The method • of claim 1 or claim 2 including 
carrying out the heat-bonding by passing the over- 
laid elastic and catheraDle webs througn a pressure 
nio formed between a pair of bonding roils, at least 
one of whicn compnses a patterned calenoer .-oiler 
anc at least one of wnicn is heated to a tempera- 
ture accve me softening tempenature of the elastic 
weo. 

22. The method of claim t or claim 2 including 
mairraining the elastic web in a stretcned condition 
of at east acout 100 cercsnt eiongaticn dunng the 
bencing. 

22. The method of claim 2 wherein the Circus 
eiastic weo cemenses a oenwoven weo cf mert- 
Dicwn etasremene fibers anc the oatherabie web 
comprises a norr-^Jasbc weo. 

24. The method of c^im 2 wherein the ficrcus 
elastic weo cemenses a nonweven web cf mett- 
biewn elastcmenc fibers and is maintained in a 
srstcnec condition of at least about 25 percsnt 
etongaticn cunng the bending. 

25. The metned of claim 24 inducing maintain- 
ing the fibrous elastic weo in a stretcr.ed cenciton 
cf mom accut 25 cercsnt to 55C percent eioncarcn 
during me cencing. 

25. Tne metr.cc of c^im 24 wnerein the fibrous 
elastic weo nas a basis weignt cf frcm accut 5 to 
3CO grams cer scuare meter. 

27. Tne metnee of claim 2* wherein the ^brcus 
elastic weo nas a basis weignt of Tom about 10 to 
200 grams cer souare meter. 

28. The method of ciaim 24 wherein me 
gather aoie weo cemenses a ncnwoven. ncn-eiastic 
weo. 

29. The method of claim 1 or claim 2 including 
bencing a ncn-e taste wee :o aacn cf the occcsrie 
sices of the aiascc wee. 

30. The method of ciaim 1 or ciaim 2 wnerein 
the ccmccsite weo is relaxed for a cencd of jd to 
accut thirty seccr.es attar bencing. 

2V. An eiascc ccmocsrts marehai ccmchsing at 
least one siasic weo bended to at least one 
gatheraoie wee wnicr: is extensible and ccntracticie 
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the composite M*. *• oomccsrte matenal 

ing made by: . , 1 JL > 

(a) tensioning *e «tesnc weo a elongate £ 

b> tcncing the aiongaed aiasw weo a at 
least cne gatherabte web uncar conorticns men 
soften at least portions of me elastic wen. a rem a 
bended ccmccsite wee: and 

(c) relaxing tie composite weo immeotate.y 
after the bonding steo whereby the catnerafcle weo 
is gathered a arm the composite aiasoc maten^ 

32. The matenal of ciaim 31 wnerem the elastic 
web ccmonses a Sbrcus elastic weo. 

33. The matenai of ciaim 31 or c^m 32 
wherein the alasoc web :s bencee to the csfceracle 
web at a plurality cr spaced-aran ocaoens *, a 
repeating oaitam and the cameraoe weo is gath- 
ered between the cencea iocacens. 

3*. The matenai of -aim 32 wnerem the > 
fcrcus eiastc web comprises a nenwoven weo or 
eiasa:meric fibers. 

35. The material 3 t ciaim 22 wnerem the a- 
brcus elastic weo comprises a nenwoven weo of 
meittiown eiastcmeric nbers. 

36. The materia, of c:aim 31 or Cam, 32 
wherein the eiasoc web has a basis we.gr.t « Tom 
aoc-jt 3 x 300 grams per scuare meter. 

37. The matenai of claim 31 or cam ^ 
wherein the elastic web has a basis weignt ct Tom 
atcut 10 a 200 grams per souare meter 

33 Tne material of ciaim 31 wnerem -.e aiasoc 
we ^ ~„ zr .ses a nenweven w 6 d of merbriown 
eiastcmeric fibers seiectec from me grouo consist- 
ing «f (i) fibers of A-5-A' olecx cccoiymers -were.n 
A 'and A' mav be me same cr oifferem arc eaon s 
a j-emcciasBc ccivmer bicc:< anc 3 ;s an 
eiastomeric coiymer block, arc iii) biencs or one cr 
mere ccivcierins with (i). 

*a Tr.e .matenai cf-.aim 38 where.n A ar,c A 
eacr"s a styrenic mcier/ and 3 is polyethylene- 

bur/iene). . 4 

40 The matenai of c:aim 29 wnerem eacr. or 
and A' is selected mem the grctip consist^ cr 
cciystvrene arc pciysr/rene hemciegs, anc the 
pclvcienn is seiectec mem the grcuo censing cr 
-no ~ r mc- cf ccivethviene. cciyprcoyiene ccly- 
bu^erV ethylene cccciymers. propylene 
ceccivmers and butsne cccoiymers. 

' 41. The material cf claim 23 where.n eacr. or A 
ar.c A' is seiectec mem polystyrene anc pcr/sty- 
rene hcmciccs anc the sum of the molecular 
werh: cf A ri'js the mciecutsr weigm c: A' :s Tern 
about Y~ to 29 percent cf Tie mciecuiar weight c: 
the A- 5 -A' biccx ccociymer. 

42 The matsr.aJ of claim 40 wherein the blccx 
ccrciv ' rr sr ^-^phses i: :aast aocut :C% =y weigh: 
cf the .Tiaienai. 



4C The materiai of claim -*0 wherein the block 
ccociymer ccmunses at least aoout 20% by weignt 
of the material 

44 The matBriaf of ctaim ^0 wherein the block 
s ccociymer cemenses at least about 20% by weight 
of the material 

45. The materia] of ciaim 40 wherein the meft- 
biown nbers are comprised of mom about 10 per- 
cent to 30 percsnt oy weight of the A-S-A' biock 

to ccociymer and frcm about 90 percent to 10 per- 
cent by weignt cf the pcryoienn. 

46. The material of ciaim 21 wherein the eiasac 
web rcmchses an A-3-A' block ccociymer wherein 
A anc A* may be the same cr different and each is 

75 a thermoplastic polymer block and 3 is an 
eiastcmenc polymer bicck. 

4T. 7ne matenai of claim 46 wherein each cf A 
and A' is selected mem the group consisting cf 
pciysr/rene and polystyrene hemciogs, and 3 is 
20 seiectec frcm the grouo consisting of pcly- 
(ethyiene-cutyiene), pciyiscprene and pciy- 
buaciene, and the cum cf the mciecuiar weight cf 
A cius T.e molecular weignt of A* ocmpnses mem 
about 14 to 31 percent of the mciecpiar weignt cf 
25 the A-c-A 1 bicck ccociymer. 

4S. Tr.e materiai of clam therein each cf A 
and A* is selected mem the grouo ccnsisdr.g cf 
cciysr^rene and pclysr/rene hemoiegs. 3 is cciy- 
(eihyiene-cur/lene) and me elastic web is ^rr.er 
co ccmcrised cf a cciyciefin seiectec mem ehe grcuc 
consisting of one cr mere cf pciyethyiene. pciy- 
prccyiene, ociybutene, athyiene copolymers, pro 
pviene coooiymers and cuter, e copolymers. 

so 7 ne -ateriai cf ciaim 46 wherein the eiasoc 
cs web is comphsec of at 'east about 20% by weight 
cf the A-c-A* bicck ccociymer. 

50. Tne material of ciaim ^> wherein the eiastic 
web - ;s zzrrzrsec ~ a [east accut 2C% oy weight 
of the A-5-A' bicck ccociymer. 
*o 51. The matenai cf ciaim 31 cr ciaim 32 

wherein the elastic web is cenced to the gatreracie 
web at a ciuraiiiy of spacec-apart locations :n a 
repeating oaitem and the gatheracle web is gath- 
ered between the bended deadens. 
45 5Z Tne material of ciaim 51 wherein the 

gatheracle web is a nenweven, ncn-elastic matenai. 

52. The matenai cf ciaim 52 wherein me 
gatheracle web eompnses a web of fibers selected 
frcm me grouo consisting cf polyester fibers, 
so ccivcisrm -fibers, poiyamide =berc. ceiluicsic ^bers 
and mixtures cf twe cr mere thereof. 

54. Tne material of claim 52 wherein the 
gaiherabie web eomprisss a nenwoven web cf poly 
•erhyiene tereohtr.aiate) t:cers. 
55 ^ 55. An eiascc ccmocsite matenai as shown 
and cesenced her=:n. 
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